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(54) PNEUMATIC TIRE 

(57)Abstract: 

PURPOSE: To provide a pneumatic tire which is improved in gas barrier- 
ability and made lighter in its weight by covering the inside facing the 
inner cavity of the tire with an inner liner formed of a film body 
consisting of an aliphatic polyamide having an aromatic ring in the main 
chain. 

CONSTITUTION: A clinch apex 24 fittedly attached to a rim J is 
arranged in the bead part 14 of a pneumatic tire 1, and enclosed by a 
tread part 12, a side wall part 13, the bead part 14 and the rim J to form 
a tire inner cavity where a high pressure air can be charged. The inside 3 
facing the inner cavity 0of the pneumatic tire 1 is covered with an inner 
liner 4 formed of a film body 3 consisting of aliphatic polyamide having 
aromatic ring in a main chain. Thus as the durability of the tire is kept, 
the tire can be improved in gas barrier ability, and reduced in its weight. 
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* NOTICES * 



Japan Patent Office is not respons ifff^for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The pneumatic tire which the inner liner using the film object with which the inside suitable for a tire 
lumen consists of an aliphatic polyamide which has aroma **** in a principal chain comes to cover. 
[Claim 2] The aforementioned film object is a pneumatic tire according to claim 1 characterized by the thickness 
being 1 micrometers or more and 40 micrometers or less. 

[Claim 3] The aforementioned aliphatic polyamide is a pneumatic tire according to claim 1 characterized by being 
the crystalline polyamide obtained by the polycondensation reaction of a meta-xylene diamine and an adipic acid. 

[Claim 4] The aforementioned crystalline polyamide is a pneumatic tire according to claim 3 characterized by the 
bird clapper from the molecular structure with the following chemical formula. 
[Formula 1] 

H- CNHCHani^VCHs -NHCO- (CH 2 ) * -CO) . -OH 



[Translation done.] 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the pneumatic tire which raised gas barrier nature and enabled 

lightweight-ization of a tire. 

[0002] 

[Description of the Prior Art] If it is in a pneumatic tire, the inside f of the tire which faces the lumen o loaded 
with high-pressure air as shown in dravying 5 is being worn with the rubber sheet b which has airtightness as 
shown in drawing 5 . 

[0003] Such a rubber sheet b needs 0.7-1. 8mm rubber thickness t for air interception, and even if it is the case 
where it moreover forms in this thickness, some air leak ******** gas barrier produces it. Moreover, increase of 
rubber thickness will cause tire weight increase. 

[0004] Although the wrap proposal is also made in the aforementioned inside with the film which replaced with 
the rubber sheet and was formed using 6 nylon or 66 nylon that the end of the aforementioned trouble should be 
solved Although airtightness improves and a tire weight is also reduced by using this film, since absorptivity and 
hygroscopicity are high, 6 nylon or 66 nylon has the problem of carrying out rust (corrosion) of the steel code 
which constitutes the tire structure, such as a carcass and a belt layer. 

[0005] By forming a film object using the aliphatic polyamide which has aroma **** into a principal chain, as a 
result of repeating research for artificers to aim at solution of the aforementioned trouble A sheet object with it 
can be formed, and absorptivity and hygroscopicity compare with 6 nylon and 66 nylon. Since it is notably few, 
[ high and gas barrier nature and ] [ ultra-thin ] Even if it was the case where the film object of the 
aforementioned composition is adopted, it found out that there was no risk of rust arising in the steel code of 
the tire structure, and this invention was completed. 

[0006] Gas barrier nature of this invention is high, and it aims at offer of the pneumatic tire which enables 

lightweight-ization of a tire. 

[0007] 

[Means for Solving the Problem] this invention is a pneumatic tire which the inner liner using the film object with 
which the inside suitable for a tire lumen consists of an aliphatic polyamide which has aroma **** in a principal 
chain comes to cover. 

[0008] Moreover, as for a film object, it is desirable that the ranges of the thickness are 1 micrometers or more 
and 40 micrometers or less. 

[0009] Moreover, as for the aforementioned aliphatic polyamide, it is desirable that it is the crystalline polyamide 
which serves as a METAKISHI range amyrin from the molecular structure with the following chemical formula 
which can be obtained by the polycondensation reaction with a reed pinic acid. 
[0010] 
[Formula 1] 

[001 1] In the state where the aforementioned inner liner could form the whole using the aforementioned film 
object, and you furthermore equipped the regular rim with the tire, and made it filled up with regular internal 
pressure From a way region and the upper-limit position of bead EPEKKUSU, one half of the points of the 
distance from a straight line parallel to shaft orientations to radial maximum **** of a carcass may be limited to 
a way region among the methods of the inside of radial outside the method of the outside of radial from a 
straight line parallel to a passage and tire shaft orientations through the maximum large point, and the 
aforementioned film object may be used. 
[0012] 
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[Function] An inner liner is formed a principal chain with the film object wUHk consists of an aliphatic 
polyamide which has an aromatic r^^P 

[0013] The aliphatic polyamide which has the aforementioned molecular structure is for example, a Nylon MXD 6 
(tradename) by Mitsubishi Gas Chemical Co., Inc., and the molecular structure is expressed with the following 
chemical formula. 
[0014] 
[Formula 1] 

[0015] Thus, compared with the molecular structure of nylon 6 being [ H-[NH-(CH2)5-CO] n~ON and the 
molecular structure of Nylon 66 of the aforementioned aliphatic polyamide used for the invention in this 
application ] H-[NH-(CH2)6-NHCO-(CH2)4-CO] n-OH(s), it is the feature that the thing of the invention in this 
application has an aromatic ring in the molecular structure. 

[0016] Therefore, as compared with Nylon 66, (1) intensity and the elastic modulus of nylon are [ the 
aforementioned aliphatic polyamide in this application ] high. 

(2) Glass-transition temperature is high. 

(3) They are low absorptivity and low moisture permeability. 

(4) It has a moderate crystallization speed and excel in fabricating-operation nature. 

(5) Excel in gas barrier nature. 
There is the feature to say. 

[0017] By this, it excels in the gas barrier nature which excelled in the world the ethylene vinyl alcohol 
copolymerization resin (EVOH), vinylidene-chloride copolymerization resin (PVDO), and bitter taste 
RIRONITORU copolymerization resin with which gas barrier nature is said to be good. 

[0018] And even if it is the case where a steel code is used for a carcass and a belt layer that intensity and an 
elastic modulus are high and by being low absorptivity and low moisture permeability, there is no risk of the 
corrosion and the performance for which it was suitable as an inner liner of tires, such as excelling in 
fabricating-operation nature further, is provided. 

[0019] Therefore, by using the sheet object of the aliphatic polyamide of the aforementioned composition as an 
inner liner, gas barrier nature improves further and enables mitigation of a tire weight by moreover forming in the 
shape of a film. 
[0020] 

[Example] One example of this invention is explained based on a drawing below. In drawing 1 , it is the feature 
that the pneumatic tire 1 is covered by the inner liner 4 by which the inside 3 suitable for the tire lumen O was 
formed into the principal chain with the film object 4 which consists of an aliphatic polyamide which has an 
aromatic ring. 

[0021] Moreover, a pneumatic tire 1 has the tread section 12, the sidewall sections 13 and 13 of the couple 
extended from the both sides to the method of the inside of tire radial, and the bead section 14 extended to the 
inner direction of this sidewall section 13. 

[0022] Moreover, the carcass 16 which equips one with cuff section 16b which turns up the surroundings of the 
bead core 15 from the tire shaft-orientations inside toward an outside to this soma 16a from the tread section 
12 to [ a pneumatic tire 1 ] the bead section 14 through the sidewall section 13, It has the belt layer 17 allotted 
to the inner direction of the outside of this carcass 16, and the tread section, and bead EPEKKUSU 18 with 
which this soma 16a of the aforementioned carcass 16 is matched between section 16b by return and which 
consists of the shape of a cross-section triangle, and hard rubber. 

[0023] The aforementioned carcass 16 consists of carcass plies 16A and 16B of two sheets in this example, 
each carcass plies 16A and 16B The radial which leaned and arranged the carcass code which consists of 
organic fiber, such as nylon, polyester, rayon, and an aromatic polyamide, or steel at the angle of 75-90 degrees 
to the tire equator C, Or it is formed as a semi radial array and allotted to the sense which the aforementioned 
carcass code intersects mutually among the **** carcass plies 16A and 16B. Moreover, a sheet-like carcass ply 
is formed by covering these carcass codes with topping rubber. In addition, in this example, the height from the 
bead base line at the nose of cam of section 16b is formed as large high turn rise ******** 2-0HT composition 
by return as compared with the aforementioned height of bead EPEKKUSU 18. 

[0024] Belt ply 1 7A of the inside which the belt layer 17 adjoins the radial outside of a carcass 16, and this 
carcass 16 in this example, and is allotted, It consists of belt ply 17B of the outside allotted to the outside of the 
belt ply of these, each belt plies 1 7A and 17B The belt which consists of organic fiber, such as nylon, polyester, 
rayon, and an aromatic polyamide, or steel was leaned at the angle of 16-24 degrees to the tire hoop direction, 
and it has arranged conversely mutually. In addition, the belt plies 17A and 17B consist of a cut ply which 
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covered with topping rubber the beJj^Jiich carried out [ aforementioned ] the^^tay. 

[0025] Moreover, between the afor^^Pntioned belt layer 17 of the tread sectii^^, and tread side 1 2A, clinch 
EPEKKUSU 24 which the sidewall rubber 23 with which wear-resistant high tread rubber 22 forms a tire skin in 
the method of the outside of shaft orientations of a carcass 16 in the sidewall section 13 again attaches in the 
bead section 14 further at Rim J is allotted to a pneumatic tire 1, respectively. 

[0026] Therefore, the tire lumen O which is surrounded by the tread section 12, the sidewall section 13, and the 
bead section 14, and can load with high-pressure air is formed by fitting in each other with the aforementioned 
rim J. The inside 2 suitable for this lumen O, i.e., the inner sense side of a carcass 16, and the inner sense side 
of clinch EPEKKUSU 24 are being worn by the inner liner 4 which continues all over the and consists of a film 
object 3. 

[0027] The aforementioned film object 3 is formed into a principal chain of the aliphatic series which has an 
aromatic ring, and a polyamide. Like for example, the Nylon MXD 6 (tradename) by Mitsubishi Gas Chemical Co., 
Inc., the aliphatic polyamides of the aforementioned composition are a METAKISHI range amyrin and a crystalline 
polyamide obtained from an adipic acid, and show an example of the molecular structure below. 
[0028] 
[Formula 1] 

[0029] Furthermore, the aforementioned film object 3 is setting the thickness T to 1 micrometers or more and 
40 micrometers or less. Since the conventional inner liner was formed with the rubber constituent, the rubber 
thickness of 0.7-1. 8mm can be notably formed in thin meat compared with the need, and mitigation of the part 
tire weight can be aimed at. 

[0030] Moreover, the aforementioned film object 3 can heighten the topping rubber of a carcass 16, and the 
adhesive strength between clinch EPEKKUSU 24 by carrying out dipping of the both sides with a RFL solution. 
[0031] If the aforementioned thickness T has the risk of breakage in less than 1 micrometer at the time of 
fabrication and vulcanization and 40 micrometers is surpassed, the rigidity of the film object 3 cannot become 
high, and a carcass 16 and the inner sense side of clinch EPEKKUSU 24 cannot certainly be met at the time of 
fabrication, but it will be easy to produce an adhesive agent. 

[0032] Other modes of an inner liner 4 are shown in drawing 2 -4. In drawing 2 , consist of a rubber constituent 
between the inner sense side of a carcass 16, and the inner sense side of clinch EPEKKUSU 24, and the rubber 
sheet 5 whose thickness is 0.3-1. 7mm is made to be placed between them, the film object 3 is stuck on it, and 
the adhesive strength of the aforementioned film object 3 can be further heightened by forming such a rubber 
sheet 5. 

[0033] In drawing 3 and 4, other examples arranged in the position which limited the aforementioned inner liner 4 
are shown. 

[0034] In the state where equipped the regular rim J with the tire 1, and regular internal pressure was filled up 
with this example an inner liner 4 In a tire **** cross section The tire maximum large point B From the method 
line LU of outside extended to the tire shaft orientations to which the thickness direction center line of a 
carcass 16 separated the distance of the 1 -/double precision of a distance radial [ between the method points 
C of the outside of radial of the carcass which crosses the tire equator CO ] to the method of the outside of 
radial from the maximum large line LB which passes and is extended to tire shaft orientations, the way region 6 
outside the method of the outside of radial, And while being extended to tire shaft orientations through the radial 
outer edge P of aforementioned bead EPEKKUSU 18 and it is located in the method of the inside of radial from 
the way line LD, the film object 3 is used for the way region 7. 

[0035] Moreover, the rubber layer 10 which becomes the middle region 9 between the method region 6 of this 
outside and the method region 7 of inside from a rubber constituent is stuck on the inner sense side of a 
carcass 1 6. 

[0036] Thus, having used the aforementioned film object 3 and the rubber layer 10 properly, and having formed 
the lamination inner liner 4 is based on the following reason. 

[0037] When a load acts on a pneumatic tire 1, it deforms, as shown in drawing 4 . Under the present 
circumstances, compressive force acts on the inside 2 of the aforementioned middle region 9. Since the 
aforementioned film object 3 has risk of ablation with the rubber by the shortage of elasticity or buckling arising 
when a big compressive strain acts, the rubber layer 10 to which elasticity becomes this middle region 9 from a 
large rubber constituent has been allotted. By this, even if it is the tire which receives big deformation like for 
example, the tire for an irregular ground run at the time of a run, it is repeatedly equal to deformation and the 
endurance of a tire can be held. Thus, the invention in this application can deform into the thing of various 
modes. 
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[0038] ^ A 

[Specific Example(s)] Tire size is While building a prototype about the^^(examples 1-3) which is R14 

and has the composition of drawing 1 -3, it tested about the performance. In addition, it tested by having 
combined about the tire which has the conventional composition shown in drawing 5 , and the performance was 
compared. 

[0039] A test condition is as follows. 

1) Equip a rim with an air-proof leak **** sample offer tire, and they are 2.0 kgf/cm2. While giving internal 
pressure and leaving the sample offer tire for 15 days in 80-degree C oven, the pneumatic pressure after 
neglect was measured. 

[0040] 2) After it equipped the real vehicle with each sample offer tire of endurance 1 term and the load load per 
tire made it run 30000km at the rate of 80 km/H under 600kgf(s), the tire was disassembled and the crack 
produced on a film object and the existence of ablation were investigated. 

[0041] In addition, each fabricated the film object in the aforementioned example using the Nylon MXD 6 by 
Mitsubishi Gas Chemical Co., Inc. 

[0042] 3) The tire weight conventional example was expressed as the index set to 100. It is shown that it is so 
light that a numeric value is small. A test result is shown in Table 1. 



[0043] 
Table 1] 
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94 


9 8 


9 6 


1 0 0 



[0044] Compared with the thing of the example of comparison, air leak reduced the thing of a test result and an 
example, and it has checked that endurance was also equivalent. Moreover, the thing of an example was able to 
be compared with the thing of the example of comparison, and was able to mitigate the weight. 
[0045] 

[Effect of the Invention] Holding endurance, since the pneumatic tire of this invention is covered like the ** top 
by the inner liner using the film object with which the inside suitable for a tire lumen consists of an aliphatic 
polyamide which has an aromatic ring in a principal chain, gas barrier nature is raised and lightweight-ization of a 
tire is enabled. 

[Translation done.] 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the tire right half cross section showing one example of this invention. 

[Drawing 2] It is the tire right half cross section showing other examples. 

[Drawing 3] It is the tire right half cross section showing other examples. 

[Drawing 4] It is the cross section showing the operation. 

[Drawing 5] It is the cross section showing the conventional technology. 

[Description of Notations] 

2 Inside 

3 Film Object 

4 Inner Liner 

6 Method Region of Outside 

7 Method Region of Inside 
18 Bead EPEKKUSU 

B Tire maximum large point 
J Rim 

LD Method line of inside 
LU Method line of outside 
T Thickness of a film object 

[Translation done.] 
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[Translation done.] 



http:/ / www4.ipdljpo.go.jp/cgi-bin/tran_web_cgi_ejje 



2003/12/12 



1/1 ^— V 




J 



[Translation done.] 
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